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UMMM OF XENON WITHI CRTAZIN STRONG OX1DMD AGE=

By Gay L. Gard, Francis B. Dudley and Oeorgm H. Cady

The syntheses of the xenon fluorides 1 '2 "3 and xenon hexafluoro-

(platinato ,hodate5,, and ruthenato 6 ) suggested that other strong

oxidlzing agents could possibly react with xenon. Therefore, the

reaotions of xenon with tritluoromthyl hypotluorito (CF3 0F), oxyger,
0

difluor-lde (OF.), fluorine fluorosultate (0087) and perodty4surfuwry.
difluorlde (PgOO§P) were studied One set 0

out in a prefluor•imted 1.5 liter nickel vessel. The e~q~erimntal

condltions and results are tabulated belows

Reactants Kolar Ratio MInI•im Maxim-. Products
S'r + x& ,XO C) Tm. (x)

+Xor Attained

Reaction ______

o 0

o0 + xe 111 560 660 ?

1. C.L. Chernick et al, Science, 1_8, 1i6 (1962).
Claassen, Selig, anmd alm, .A%.--•.. 84, 3593 (6).

2. W•eks, Cherniok, and Matheson, JA.C. S., 2L, ,512 (1962).

3. Malm, Sheft, and Chernick, J.A.C.S., §,l10 (1963).
Weaver, Weinstook, and Jtop, JIA.C.S. --_, 111 2 3).
Slivnik et al, Croatios Chemioa Acta, ,253 (1962)
Dudley, Gard, and Cady. Inorganic Chem., 1, 228 (1963),

4. Bartlett, Proo. Ohm. Soo., 218, (1962).

. Bartlett, N, and Jha, X.., Uipublished result.i

6, Bsartlett, Awr~can Scientist, 52, 122,. 2963.
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The mixture of 3206F2 and X* had a total pressure of 160 m at
30°KL As tis mixture was heated the pressure Increased Ideally In
proportion to the absolute temperature up to about 5000 K. Above this

teuperature the rate of increase In pressure was abnormally great

becaue of the dissociation of S2 06 F2 into free radicals7 according to

7. F.J. Dudley and .He. Cady - In press.

the equations

6206F2?-± 2 30,1

The observed abnormality was that expected for this equilibrium. If

"xenon fluorosulfate had been formad, the total pressure would have

been smaller than that observed. There w•s no evidence for a reaction

Involving xemnon.

012 + IS
When the temperature of an equimolar mixture of oxygen difluoride

and xenon having a total pressure of 104. 5 - at 452 0K was slowly

raised, the pressure Increased Ideally with the absolute teuperature

up to about 560K. Above this temperature the pressure decreased,

Indicating that chemical combination was In progress. The product of

the reaction was not studied. It is probably significant that

decomposition of oxygen d1fluorlde by the reaction

2 012 - 02 + 2 P2

occurs at temperatures above about 530LK. A pressure vs. rising

temperature curve for a sample of oxygen d•Luorlde shows an abnormal

increase in pressure above 530°1 because of this dissociation. When
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xenon was present the reaotion of 1. with Xe probably balanced the

dissooiation or OF, to permit the nwaer or molecules in the Sas to

remn about constant from 530 to 5600 K. Above this tesperature a

decrease In the iumber or molecules occurred. It appears likely

that xenon did not react directly with OF1 but did react with F2

formed from oxygen difluorlde, as the pressure vs. temperature ourves

for ml•,tres of xenon and fluorine showed that chemical combination

occurred at teqperatures as low as 390°K,
SAnther set of reaotion.- was carried out In prefluor1nated

monel pressure tubes equipped w*.'th foke needle valwes and brass 10/30

connections. The experimental conditions and results are tabulated

belows

Reactants Nolar Ratio Pressure (atm.) Products
y + xe ysxe and

P
y 30e+ Xe 2.211 about 250 500 oeo 2 and OP 000?

MY0 + Xe 2.2e1 about 150 450 251*2 and 820612I
Tahe above pressures were estimated from the amounts of umaterials

present and from the temperature and volume of the system.

Xe + 201F0 a 2 + 100

0.0 280 mole of F1 OF was distilled into a prefluorinated Monel

tube (volume 6 -zo). To this was added 0.0125 mole of xenon. The tube

was put Into a heated oven and kept at a temperature between 220 and

250•C for seven days. (Wi 3OF decomposes reversibly Into COF2 and

fluorine at teoeratures greater than about 275°C.) The tube was then

withdrawn from the oven and cooled quickly in a water bath. The tube

was further cooled to -78°C and the volatile product was piued away
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through a trap held at liquld nitrogen temiperature. The volatile

materials other than Xe were shown to be CF.O? and OF300F by infra-red

identification. The material remaining in the tube was shown by

ohemical analysls to be xenon difluoride. Analyses gave the following

results t

Exot' 1 Theor.

Xenon % 76.3 77.6
76.5

7%21.98 22.4

The umohanisa of this reaction may have Involved the dissociation

of a molecule of OP O0 into a fluorine atom and a Cl30. free redical.

The fluorine would have been available to combine with xenon and free

radicals oould have combined to form CF30003.

Xe + 218031w Xe? 2 + 820612

0.0079 mole of 1SO, was distilled Into a prefluorinated Nonel

tube (vol. 3 co) 0.0037 mole of xenon was added to this. The tube

was placed In a heated oven and kept for four days at a temperature

between 170 and 1800C. (P10P decomposes at teuperatures geater

than 20000.) 2he tube was then withdrawn from the oven and cooled

quickly in a water bath. the tube was cooled to -140C and the volatile

product was piMed away through a trap held at liquid-O temperature.

The volatile material was shown to be 820612 by infra-red identification.

The material remaining In the tube was shown to be mainly Xe?2 with

sMall amounts of Xe?1 . Analyses gave the following resultst

E~t I theor(Xe?2,)

Xenon % 74.4 77.6

F1 211.05 22.4



This reaction my have Involved dissociation ot0 3 P2 .Into !

atoms and 3031P radicals. The latter, could have omublned to form

8206F2 while the former 'ylelded xenon fluorldes.

Zn an attest to prepare a xenon fluorosulfate, 0.0034 sole of

X*e was allowed to react with 0.0117 sole of S03 at 110°C. After

5 days the reactor was removed frmo the oven and quenched In water.

The tube was further cooled to -78°C and then pumped on through a trap

held at liquid nitrogen temperatures. The volatile uaterials were shown

to be xenon and oxygen. The remaining material in the tube was found

to be 320?2 by infra-red Identification. Apparently the reaction

was Xe?2 +303


